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Outbreaks of infectious diseases, such as erysipelas and leptospirosis, which cause significant
economic damage to businesses and households, are registered in Ukraine annually. The ability of pathogen
agents of these diseases (Erysipelothrix rhusiopathiae bacteria and Leptospira interrogans spirochaetes) to
survive in the environment objects and circulate in ecosystems for a long time makes fighting against these
infectious agents and disease prevention extremely difficult and costly.

The density of population and the duration of causative agents of infections in the environment
objects are significantly influenced by biotic factors and plants in particular, which are a powerful source of
biologically active substances in the ecosystem.

It has been established by the research that root diffusates of arrowhead Sagittaria sagittifolia have
a stimulating effect on the population of E. rhusiopathiae bacteria when diluted in 1:10 and 1:100
proportions. Erysipelothrix density in the experimental samples was higher at 177.86 % and 59.87 %
respectively than in the control sample. When diluted in 1:1000 and 1:10000 proportions, intravital
excretions of arrowhead did not have a clear impact on the populations of erysipelas causative agent.

The experiments, studying the influence of arrowhead root diffusates on the density of the
populations of leptospirosis pathogens, were conducted on the cultures of 7 serological strains of L.
interrogans. The analysis of the results showed that intravital excretions of arrowhead have a vivid
depressing effect on the experimental leptospira cultures. Serological variants of L. interrogans differed by
the degree of sensitivity to the influence of S. sagittifolia excretions, and the rate of inhibition of spirochaetes
populations ranged from 25.53 % to 82.86 %.

In the conditions of coastal and water ecosystems, S. sagittifolia plants demonstrate an allelopathic
reaction to the populations of pathogenic E. rhusiopathiae and L. interrogans bacteria, resulting in the
topical type of ecological relations between these species.
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Ha mepumopii’ Yxpainu wopiuno peecmpyomscs cnaniaxu maxkux iH@exyitinux xeopob sx deutuxa
ma 1enmocnipo3s, wjo 3a80a€ 3HAYHOI eKOHOMIYHOI WKOOU NIONPUEMCINGAM MA 20CNO0APCMEAM. 30amHuichb
30y0HuKie yux xeopob 6axmepit Erysipelothrix rhusiopathiae ma cnipoxem Leptospira interrogans

The Animal Biology, 2014, vol. 16, no. 1
70



Bionoris TBapun, 2014, 1. 16, Ne 1

mpuganuil yac 36epicamucst 8 00 ’€Kmax 306HIUHLO20 CEPedosUwa Ma YUPKYIi08amu 6 eKoCUCemMax
pobumsb 6opomvdY 3 yuMu IHGeKYIHUMU a2eHMAMU MAa RPOPIIAKMUKY 3AX60PI06AHL 6KPAll CKAAOHO ma
3aMpamHoI0.

Ha winonicmo nonynsayiti ma mpueanicme icHysanHs 30YOHUKIE IHGEKYili 6 00 €KMax 306HIUHbLO20
cepedosuya cymmesuti 6naue 30ILCHIONMb OiomuyHi (PaKmopu, 30Kpema POCIUHU, SKI € NOMYICHUM
0oicepenom HAOX00ICeH sl 8 eKOCUCHeMU DION02TYHO AKIMUBHUX PEUOBUH.

Jlocniooicennamu — 6CmMaHoB8IeHo, WO — KopeHegi  Oougyzamu  cmpinloaucma  CMpLLOAUCO2O
(Sagittaria sagittifolia) y pozeedennsix 1:10 ma 1:100 30ilichioloms cmumymo0YUll 6NIUE HA NONYIAYIL
baxkmepii E. rhusiopathiae. Ilinonicmv epusunenrompixcié y O00CHiOHUX 3paskax 0yna 6i0noeioHo Ha
177,86 % ma 59,87 % euwoio nisic y komwmpoii. ¥ pozeedennsx 1:1000 ma 1:10000 npusxcummesi eudinenms
cmpinoaucma He 30ICHIOBANU BUPAZHO20 GNAUGY HA NONYIAYIT 30Y0HUKA Deuuxu.

B excnepumenmax iz susuenms 6naugy Kopenesux oupyzamis cmpiioiucma Ha WilbHiCmb HONYAAYIl
30YOHUKI6 TeNMOCNIPO3i8 MEeCMY8aH s NPOSOOUNU I3 KYAbmypamu 7 ceponoiunux wmamie L. interrogans.
Ananiz o0epoicanux pesyibmamie NoKA3as, W0 NPUNCUMMESL GUOLIEHHST CMPIIOAUCMA 30IUCHIOIOMb
BUPA3HULL NPUSHIUYIOYUUL 8NAUE HA NIOOOCTIOHI Kynbmypu aenmocnip. Ceponociuni eapianmu L. interrogans
BIOPIZHAUCL MIJIC CODOI0 34 CIYRIHHIO YYMAUBOCMI 00 8HAU8Y 3 00Ky eudinenv S. sagittifolia, a noxasnuk
npucHivYeHHs NONYIAYIU cnipoxem Koaueascs 6 mesicax 6io 25,53 % oo 82,86 %.

B ymosax npubepexcnux ma 8oonux exocucmem pocaunu S. sagittifolia eusensgioms aneronamuuny
aKmusHicms no GiOHOWeHHI0 00 nonyaayit namoeennux oaxmepii E. rhusiopathiae ma L. interrogans, 6
Pe3YIbIMami 4020 Midc YuMu UOAMU HOPMYEMbCL MONTUHUL MUN eKOTOTYHUX 83AEMO38 SA3KIE.

Kurouosi CJIOBA: SAGITTARIA SAGITTIFOLIA, KOPEHEBI JNDVY3ATH,
ERYSIPELOTHRIX  RHUSIOPATHIAE, LEPTOSPIRA INTERROGANS, TOITIYHI
B3AE€EMO3B’A3KU
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Ha meppumopuu Ykpaunut escec00no pecucmpupylomcsi ouaeu maxux unpexyuonHuix bonesnell Kax
podca U Jenmocnupo3, Komopble HAHOCAM CYUWECBEHHBIL IKOHOMUYECKUNl 6ped NpeOnpusimusim u
xozsicmeam. Crnocobnocms 6030youmeneti smux 6onesnei 6axmeputi Erysipelothrix rhusiopathiae u
cnupoxem Leptospira interrogans OnumenbHoe 6pemsi COXPAHAMCS 8 O00beKmax 6eHeuiHell cpedvl U
YUPKYIUPOBAMb 8 IKOCUcmeMax oeiaem 60pvbOy ¢ dmumu UHQEKYUOHHbIMU A2eHMAMU U NPODUIAKMUKY
3a0601e6aHUll KpAUHe CONCHOU U 3aMPamHo.

Ha nromuocms nonynayuil u OnumensHOCHb CYWecmeosanus 6030youmeneti uH@exyull 8 00bexmax
6HeuHell cpedbl CYWecmeenHoe GIUsSHUE OKA3bIBAom Ouomuyeckue akmopvl, 8 YacmHOCMU pACmeHus,
KOmopule SAGISAIOMCS MOWHLIM UCHOYHUKOM HOCMYIIEHUSI 8 O9KOCUCTeMbl OUOIOSUYeCKU AKMUBHBIX
seuecms.

Hccnedosanusmu  nokaszamo, uYmo  KOpPHeBble  BblOeeHUsl CMPeNoIUCma  CMperoiucmozo
(Sagittaria sagittifolia) ¢ passedenusix 1:10 u 1:100 ocywecmensiom cmumyaupyiowee 6030etcmeue Ha
nonyasyuu oaxmeputi E. rhusiopathiae. IlnomHocmb 2pusuneiompuxcog 6 OnbImHuIX 0Opazyax Ovlia
coomeemcmeenno na 177,86 % u 59,87 % eviue uem 6 xoumpone. B pazsedenusx 1:1000 u 1:10000
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NPUNCUSHEHHbIE BbIOCTICHUSL CMPELOUCTNIA He OKA3bI8AIU GbIPANCEHHO20 B030€UCmEUs. HA NONYISAYUU
68030y0uUmencii poxciu.

B axcnepumenmax no usyuenuro GIUSHUS KOPHEBbIX GblOCICHUL CMPEeNoiucma Ha NIOMHOCMb
nonynayuil 030youmenell 1enMOCHUPO308 MECMUPOBAHUEe NPOSOOUNU C KYIbMYypPamu 7 CepoiocUYecKUx
wmammos L. interrogans. Ananuz nNOAYHEHHLIX Pe3YabMAMO8 NOKA3AJ, YO HPUICUSHEHHbIE GblOCACHUS
CMPenonucma  OKA3blealom GulPAJCEHHOE YeHemaioujee 6030etcmeue Ha NOOONbIMHbIe KYIbIMypbl
aenmocnup. Ceponocuueckue sapuarmul L. interrogans omaudanuce mexicdy coboti no 4yecmeumenbHoCmu
K GIUSHUIO CcO Ccmopouwl evidenenuti S. sagittifolia, a noxaszamenv yenemeHusi NONYIAYUU CHUPOXEM
konebancs om 25,53 % 0o 82,86 %.

B ycnosusix  npubpesichvlx  u  600HbIX 3Kocucmem  pacmenusi  S. sagittifolia  evisignsiom
ANeIONAMUYECKYI0 AKMUBHOCb N0 OMHOWEHUIO K RONYIAYUAM NamozeHublx baxmepuil E. rhusiopathiae u
L. interrogans 6 pezyiomame ue2o mMencoy 3mMumu UOAMU HOPMUPYEMcsi MORUYECKUT MUN IKOL0SULECKUX
83AUMOCE3€l.

KiroueBble cinoBa:  SAGITTARIA SAGITTIFOLIA, KOPHEBBIE JJU®VY3ATHI,
ERYSIPELOTHRIX RHUSIOPATHIAE, LEPTOSPIRA INTERROGANS, TOINYECKUE
B3ANMOCBA3U1

The ability of some causative agents of pathogenic microorganisms in the environment
infections to exist in the composition of objects as well as on their characteristics.
natural and anthropologically  changed High plants are known to play an
ecosystems for a long time is a well-accepted important environment-forming role in land
truth [1]. and water ecosystems, determining the living

However, the mechanisms and ways of conditions of a number of organisms to a
circulation of these infectious agents have not considerable degree [9, 10], including such
been studied enough. At the same time, the pathogenic agents as erysipelothrix and
duration of life and the population density of leptospira.

pathogenic organisms in the environment

objects are of great practical importance, as Material and methods

they are capable of determining to a large The influence of arrowhead root
extent the possibility of human and animal  gigfisions (Sagittaria sagittifolia L) on the
contamination on certamn territories. pathogenic bacteria population density of

The localizations of such diseases as E. rhusiopathiae and L. interrogans

erysipelas and leptospirozis are registered in
Ukraine annually. The infectious agents of The samples of arrowhead were picked
these diseases — Erysipelothrix rhusiopathiae from their natural growing stations.

bacteria  (Migula, 1900) and spirochacte The substratum was washed off their roots,
Leptospira interrogans  (Stimson, 1907, and the plants were placed into plastic

spirochaeta has been studied.

Wenyon, 1926) are capable of long-term reservoirs filled with cold tap water. In a 5-day
circulation on the territories of the so-called period, after the root injuries had been healed,
«natural disease locationsy», posing a constant the water was changed completely. The plant
threat of infection to human beings, domestic mass and water concentration was 1:10. Root
and agricultural animals [2-5]. diffusates exposition lasted for 7 days and took

' The duration of infectious agents place under natural variations of light and day
circulation under specific conditions is and night temperature. The obtained solution
determined by a range of factors, influencing of S. sagittifolia excretions was sterilized with
pathogenic organisms directly and indirectly. the help of bacterial cellulose filters with the
As pointed out by the following works [6-8], pore diameter of 0.2 micrometres.

biotic factors are able to have a considerable Test species of E. rhusiopathiae

influence on the density dynamics of the bacteria were grown on the heart and brain

broth (AES Chemunex, France) at the
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temperature of 36.7+0.3 °C during 48 hours.
Experimental samples contained the solutions
of root diffusates in the concentration of 1:10,
1:100, 1:1000 and the quantity of 0.9 cm’ to
which 0.1 cm’ of E. rhusiopathiae bacteria
were added. Control samples contained
analogical correlation between sterilized tap
water and erysipelothrixes. The experiment
was repeatedly conducted six times.
Experimental and control samples were kept at
the indoor temperature (18..20°C) for 48
hours. The erysipelothrix population density
was calculated by means of 0.1 cm® sample

planting in the subsequent diffusions of 1x107

and 1x10™ on the heart and brain broth (AES
Chemunex, France) in three Petri dishes, and
were cultivated under the temperature
(36.7£0.3 °C) for 72 hours with the following
calculation of colonies that have grown, and
estimating the average quantity of living
bacteria per lem’.

Test species of L. interrogans spirochaeta
were grown with the help of the Ters’ky
medium containing 5% of rabbit blood serum
at the temperature of 28.0+0.3 °C. Diagnostic
strains of leptospiras were used in the
experiment (tabl. 1).

Table 1

The list of Leptospira interrogans stems used in the experiments

Ne Serologycal group Serologycal variant Stems Conditional reduction

1 Sejroe pollonica 493 Poland L. pollonica

2 Hebdomadis kabura Kabura L. kabura

3 Tarassovi tarassovi Perepelicyn L. tarassovi

4 Pomona pomona Pomona L. pomona

5 Grippotyphosa grippotyphosa Moskva V L. grippotyphosa

6 Canicola canicola Hond Utrecht IV L.canicola

7 Icterohaemorrhagiae copenhageni M 20 L. icterohaemorrhagiae

During the experiments aimed at strong reproduction stimulation in the

investigating the influence of S. sagittifolia populations of E. rhusiopathiae bacteria
root diffusates on the (tabl. 2).

L. interrogans spirochaeta, the test-tubes were
filled with 0.4 cm’ of the obtained test solution
and 0.1 cm’ of leptospira species. Control
samples were based on the analogical
correlation of the distilled water and leptospira
species. Inoculates for test and experimental
samples were selected from one and the same
mother plant. Thus, the initial quantity of
leptospira in the tests was the same. Leptospira
species density was calculated 24 hours after
the beginning of the experiment by means of
direct counting of a known volume of
leptospira with the help of Samostrelsky’s
method [11].

Results and discussion

The results of the study showed that the
density of erysipelothrixes in the experimental
samples was 177.86 % higher than in the
control samples in a small dilution (1:10), i.e.
root excretions of S. sagittifolia caused quite a

The stimulating effect of S. sagittifolia
root excretions was also observed in the
samples with diffusates dilution 1:100.
The density of erysipelothrixes in the
experimental samples was higher by 59.87 %
than in the control samples.

A similar effect was not observed in
case of higher levels of dilution (1:1000 and
1:10 000). The statistic calculation of the
experiment results demonstrates that the
difference in the density of erysipelothrixes in
the experimental and control samples with
1:1000 and 1:10000 dilutions of S. sagittifolia
root excretions is not valid. Experimental
results show that in moderate and big
concentrations, intravital excretions of
S. sagittifolia do not have a considerable
influence on the population density of
E. rhusiopathiae bacteria.
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Table 2
E. rhusiopathiae cell density comparison in experimental and control samples under
the influence of S. sagittifolia root diffusates
E. rhusiopathiae cell density, million / cm’
Number of Experiment
experiment dilution of excretions Control
1:10 1:100 1:1000 1:10 000
1 5.60 4.30 2.80 2.50 3.00
2 7.10 3.80 2.30 2.10 2.40
3 8.30 4.00 2.20 2.00 3.50
4 7.10 3.90 2.65 2.40 2.00
5 6.00 4.20 2.70 2.60 2.10
6 8.10 4.10 3.00 2.30 2.20
M 7.03 4.05 2.61 2.32 2.53
For dilution 1:10 t=8.15 at t,=4.59; P=0.001
For dilution 1:100 t=5.46 at t,=4.59; P=0.001
For dilution 1:1000 t=0.25 at t,=4.59; P=0.001
For dilution 1:10 000 t=0.76 at t,=4.59; P=0.001

"Note: Henceforth: M" — arithmetical mean; t — coefficient of Student; t,— critical meaning of t parameter;

P — level of probability

The data obtained in the course of the populations of serological variants of
experiments studying the influence of leptospira are provided in table 3.
S. sagittifolia  root excretions on the

Table 3

L. interrogans cell density comparison in experimental and control samples under the influence

of S. sagittifolia root diffusates
L. interrogans cell density, million / cm’
No L. pollonica L. kabura L. canicola L. pomona
Experiment | Control | Experiment | Control | Experiment | Control | Experiment | Control
1 6.97 9.66 3.30 4.88 4.17 9.62 1.44 3.86
2 6.58 9.38 3.43 4.53 4.00 9.10 1.41 4.32
3 7.05 9.65 3.57 4.67 3.82 9.23 1.38 3.97
4 6.64 9.74 3.62 4.64 4.37 9.74 1.40 4.17
5 6.76 9.57 3.58 4.78 4.14 9.56 1.37 4.43
M 6.80 9.60 3.50 4.70 4.10 9.45 1.40 4.15
t 22.77 12.70 31.42 23.08
t: = 5.04; P=10.001
L. grippotyphosa L. icterohaemorrhagiae L. tarassovi
Experiment Control Experiment Control | Experiment | Control
1 1,00 5,32 2,93 4,45 0,92 2,37
2 0,71 5,17 3,36 4,63 1,03 2,23
3 0,84 5,46 3,23 5,00 0,78 1,96
4 1,03 5,03 3,17 4,67 0,85 2,00
5 0,92 5,27 3,06 4,75 0,67 2,19
M 0,90 5,25 3,15 4,70 0,85 2,15
t 42,05 11,97 11,94
te=5,04; P=0,001

High level of oppression influenced by L. tarassovi  (60.47 %) and L. canicola

root excretions of S. sagittifolia was noticed in (56.61 %). The populations of other

the species of L. grippotyphosa (inhibition
indicator was 82.86 %), L. pomona (66.27 %),

serological variants of leptospira, such as
L. icterohaemorrhagiae (inhibition indicator
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32.97 %), L. pollonica (29.16 %), L. kabura
(25.53 %) were oppressed in a smaller degree.
Thus, the influence of S. sagittifolia root

excretions on  the  populations  of
L. interrogans has a noticeable negative
influence.

Under natural conditions and in the
locations of such diseases as erysipelas and
leptospirosis, excretions of  various
components of phytocenoses, S. sagittifolia in
particular, have a considerable influence on
the dynamics of the pathogenic bacteria
population density in the environment objects.

Conclusions

I. In the conditions of coastal and
water ecosystems, the plants of S. sagittifolia
show allelopathic activity in relation to
pathogenic bacteria populations of
E. rhusiopathiae and L. interrogans. As a
result, a topical type of ecological relations is
formed between these two species

2. Root excretions of S. sagittifolia
have a stimulating influence on the
populations of E. rhusiopathiae only in case of
small dilutions (1:10 and 1:100). If the
concentration of S. sagittifolia excretions 1is
reduced, the stimulating effect on the bacteria
populations disappears.

3. The populations of
L. interrogans are  oppressed under the
influence of intravital root excretions of
S. sagittifolia. The inhibition indicator of the
species was different in the observed
serological groups of leptospira and varied
from 25.53 % no 82.86 %.

The perspectives of further research.
The data about the peculiarities of ecological
interrelations between pathogenic bacteria and
ecosystem components present interest for
further working out of the effective methods of
disease prevention among human beings and
animals and sanation of the environment
objects. It is necessary to continue an overall
detailed investigation of topical relations
between infectious agents and background
species of phytocenoses in land and water
ecosystems.
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